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METOA OMPEAEAEHUSA AOKAABHbIX TEKYLLMX KOSPPULIMEHTOB TEMAOOTAAYU
B SAEMEHTAX CTYNEHEN MALUUH OBBEMHOIO AEUCTBU4

Ipgekmusrocmo mawun 06vEMH00 deticmsus (Komnpeccopos u demaroepos) 3a8ucum
OMm Xapakmepa OCYu,eCmeAsemolx 8 HUX NPOUEecco8 U 0COOeHHO NPOYEcco8 MenioodMeHa
easa co cmeukamu pabouell kamepol u Kiananamu. [lpu cozoanuu paciémno-asKcnepumen-
MatbHoeo memoda onpedeseHus L0KAAbH020 Koadduyuerma menioomoauu om easa K
CMeHKe YUAUHOPA NPUHAMbL 0ONYUweHus O K8A3UCMAYUOHAPHOCMU NPOYECCO8 MEenio-
0b6MeHa u OOHOMEePHOM HANPABACHUL MEeNni08020 NOMoKa. Pacuémmuas modeav npoyeccos
co30aMa 8 peayrbmame cOLeManua AHALUMULECKO20 N00X00a ¢ 0OOCHOBAHHbLIM B861OOPOM
0000ujeHHOL KpumepuarbHo 3asucumocmu. Hecnoav3osanue modeal no380AUL0 USYHUNb
BAUSHUE KOHCMPYKMuUBHoLX (duamemp yuiuropa, Xo0 NOPULHA) U PeNCUMHbLX (cmeneHb
nosolerus 0a8ACHUS 8 CIMYNEHL KOMNPeCcopa, Hacmoma 8paweHus 8aia) nokazameaetl
HQ BeAUHUHY 10KAAbHO2O KOIguyuernma menioomoadu npu u3dmMeHeHuu yera nosopoma
sana. /las ynpowjerus moodeau npedioNersvl KpUmepuaibHole 8ulpadceHus, xapaKmepu-
sytoujue usmerenue Koagdguyuenma menroomoauu. Cpagrerue NOAYHeHHbLX ¢ UCNONb3O-
sarnuem npoepammol « KOMIAET-M>» pacuémmuolx 0anHolx ¢ 3Kcnepumermamu noomasep-
acdaem ux Xopouyro cxooumocneo.

Karouesote crosa: Komnpeccop. lemarndep. Tenaroobmen. Tenaosoii nomok. Jlokaroroli
Koagguyuenm menroomdauu. Hamyproli skcnepumenm. KpumepuaroHas 3a8UCUMOCHTb.

Yucaennolii akcnepumerm.

1.BBEAEHUE

KomnpeccopHbie U paciiipuTe/ibHble MalllMHbl 06'b-
€MHOI0 JICHCTBUSI HAXOJAT LUMPOKOE NPUMEHEHHE B COB-
pPeMEeHHBIX POU3BOJACTBEHHBIX chcTeMax. OT UX TeXHHYe-
CKOTO ypOBHS 3aBUCHT 3(h(HEKTHBHOCTb MCTOJMb30BAHUS
9HEPropecypcoB, UTO Mpenonpeaesser HeoOXOIUMOCTb
UX MOCTOSTHHOTO COBEPILIEHCTBOBAHMSI.

AddexrrBHOCTb MallMH 06BEMHOTO JekicTBust (MO]L)
3aBHCHT OT [0Ka3aTesiell OIHOBPEMEHHO MPOTEKAOHX U
B3aMMOCBSI3aHHbIX (PH3HUECKUX MpotieccoB. Cpen HUX cJie-
JIyeT BbUIEJIUTb MPOLECChl TeriooOMeHa pabouero Belle-
CTBA CO CTeHKaMH paboueil Kamepbl M CBSI3aHHbIX C Heil
yepes opraHbl razopacrpeeseHust moaocTeil Kak Han6o-
Jlee TPYIHO TIOMNAIONIMECs H3YYeHMI0 B MalllMHax ¢
3aMKHYTBIM TE€PHOJMYECKH TTOBTOPSIIOLLMMCS] pabouuM
LUKJIOM.

Havano pa6oT aBTopa B JaHHOM HaNpaBJIeHUH COB-
najso ¢ nosiBjeHueM MyOJMKaUMi O 3aKOHOMEPHOCTSX
U3MeHeHUs1 KO3(D(HUIMEHTOB TEMIOOTAAYH B IBUTATENSAX
BHyTpeHHero cropanusi [ 1] u Bo3pacraioiium nHTepecom
K METOJy MaTeMaTHUYeCKOro MOJIeJIMPOBAHUS pabourx
NPOLECCOB B KOMITPECCOPHBIX M PACIIHPUTEIbHBIX MALIIH -
Hax [2-4]. B 3Tto Bpemsi HaGJgiojaercsi MocrerneHHbIil
nepexojl OT MPOCTEHIINX MOJeJIelH, OMUCHIBAIOIIMX OT-
JieJIbHbIE TPOLIeCChl paboUero UMK/ B UlealbHO-ra30Bok
MOCTAaHOBKe, K 0oJiee CJI0KHBIM MOJEJSIM, YYMTbIBAIO-
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LLIMM COBOKYIHOCTb MPOTEKAIOLINX POLIECCOB B HX B3aH-
MOCBSI3H C KOHCTPYKTHBHBIMH OCOOEHHOCTSIMH 0ObeKTa
HCCIIeI0BAHHSI.

BaxkHbIM 11aroM Ha 9TOM 3Tane sIBUJI0Ch HCIOJb30-
BaHHe B MOJeJIsIX anpoOHPOBAaHHBIX ypaBHEHHUH COCTOSI-
HUST peasibHbIX Fa30B U ra3oBbIx cMeced [5].

Ananua paccMOTpPeHHbIX B paboTe MOAXOIO0B MOKa-
3aJ1, 4TO 3TUM TPeOGOBAHHSIM B MOJHOH Mepe YIOBJeTBO-
PSIOT ypaBHEHHSsT COCTOSIHMS, OCHOBAHHbIE Ha MPHHLUIE
COOTBETCTBEHHBIX COCTOSIHHI, B YAaCTHOCTH, MOAM(HULIH-
posanHoe JIu u Kecniepom ypaBnenue benennkra-Be6-
6a-Py6uHa.

JlanbHelillee pa3BUTHE MeTOJA MaTeMaTHYECKOTO
MoJIeJIMpoBaHusi pabounx npoieccoB B sjementax MOJ]
6b1710 00YCJI0BJICHO HEOOXOAMMOCTbIO Y4eTa CYLLEeCTBEH-
HbIX U3MEHEHHH CBOHCTB paboyero BeleCTBa B TeUeHHE
LMKJIA, YTO XapaKTepHO /s TMOPLUHEBbIX JIETaHIEPOB,
paboTaloUIMX B COCTABE BO3AYXOPA3AEIUTENbHBIX YCTAHO-
BOK M YCTAHOBOK CXKMKEHHSI TPUPOJHOTO rasa MpH OTPH-
LaTesbHbIX TeMIEpaTypax ra3oB Ha BXoje B jetauuep [6].
[IpocnexknBanach TeHAEHLHUST TOJMydeHHsT KOMIJIEKCHON
BBIXOJIHON HH(OPMALMH 0 pe3yJibTaTaM PacyéTHOro aHa-
Jm3a B 1MdpoBoi U rpaduueckoil popme He TOJBKO T10
paboueli Kamepe, HO U M0 MPUJIETAIOLIUM K HEll MOJIOCTSAM
W 3JIeMeHTaM razoBoro Tpakra [7-9]. AkTyaJbHbIM CTaHO-
BHJIOCh HajI&2KHOe 060CHOBAHHE ONTHMaJIbHBIX BAPHAHTOB
MCIOJTHEHHUST MAILIMH HA CTa/IMK MPOEKTUPOBAHNS U PA3BH-
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BLIOPAHHbIN HceseoBaTeseM i-il pabounii npouece Q.
KOJIMYECTBO MOJBEJIEHHOH (+ ) WJIH OTBeJeHHOMH (— ) Tern-
JIOTHI.
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THE METHOD OF DETERMINING LOCAL CURRENT COEFFICIENTS OF HEAT TRANSFER
IN THE ELEMENTS OF THE SPATIAL OPERATION MACHINES STAGES

The efficiency of the spatial operation machines (compressors and expanders) depends on
the character of the processes that are carried out in them and especially the processes of
heat exchange of gas with the walls of the working chamber and the valves. In developing
an experiment-calculated method for determining the local coefficient of heat transfer from
gas to the cylinder wall the assumptions about the quasi-stationary state of the heat
exchange processes and an one-dimensional direction of the heat current have been made.
The estimated model of the processes was developed as a result of combination of the ana-
lytical approach with the founded choice of the generalized criterial dependence. The use of
the model has allowed to study the influence of the design (the cylinder diameter, a piston
stroke) and the mode (the degree of pressure increase in a compressor stage, the frequency
of the shaft rotation) indexes on the size of the local coefficient of heat transfer under the
change of the shaft rotation angle. For the model simplification the criterial expressions that
characterize the change of the heat transfer coefficient have been suggested. The compari-
son of calculated data obtained with the use of the program « KOMDET M» with the experi-
mental data confirmed their close correspondence.

Keywords: Compressor. Expander. Heat exchange. Heat current. Local coefficient of heat
transfer. Natural experiment. Criterial dependence. Numerical experiment.
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